Introduction
From 3.000 BCE cities have been developing as a means for human living and habitation. Cities formed as a natural response for the changed life circumstances, but also have had a profound and lasting impact on the further development of the human species as a whole. However, only very recently an important threshold was passed as for the first time in history research showed that more than half of the total human population lives in areas considered as urban or part of a city [61] . The passing of this threshold can be seen as a landmark example of the so-called process of urbanization. This concept refers to the rate at which cities are growing, both in terms of space and in terms of population. Urbanization is driven by profound technological, social and, last but definitely not least, economic changes caused by globalization processes. This forces cities from all over the globe to adopt innovative and competitive, as well as sustainable and long-term policy strategies [49] . In the context of the emergence of new media and ICTs, performance indicators such as knowledge based social capital have gained ground compared to the physical outlook and infrastructure of cities. Against this background, concepts such as smart cities, digital cities and ubiquitous cities have been developed and put in place in order to attain both a competitive as well as a sustainable impact, as the cities themselves firmly believe that innovative uses of ICT will foster sustainable city innovation that is able to improve the quality of life of its citizens [10] . Especially the smart city-concept has gained a lot of attention and momentum in the last several years in the European Union, with various projects being set up in nearly every European city [49] .
A lot of publications try to conceptualize and define the elements and application domains that constitute smart cities, mostly through case studies or comparative case study analysis. However, it is argued that there is a need for research on effective strategies for cities to become smarter and on approaches to mobilize the participation and intelligence of citizens, businesses and societal organizations [54] . Parallel with current developments in the domain of innovation research, the role of the end-user, or citizen in the context of cities, is becoming more and more prominent. Scholars as well as policy makers seem to agree that this citizen involvement is key to the successful development of cities, but empirical research into the nature and characteristics of this involvement remains scarce. This research article will tackle a part of this problem by adding to the understanding of generating, evaluating and selecting innovative ideas for smart city innovation by means of online crowdsourcing. We will do this by means of a case study which took place in the Belgian city of Ghent where citizens could submit and evaluate ideas for smart city innovation, a first step towards the establishment of Ghent Living Lab, a city Living Lab. In parallel, a selection of ideas was made by an independent group of professionals. Finally, representatives of the city itself evaluated all selected ideas on three criteria: innovativeness, feasibility and user benefit. This way, the ideation process could be evaluated as well as the outcomes of the selection of the users versus the independent experts. The case study research presented in this paper therefore generates some empirical evidence with regards to the usage of crowdsourcing through an online platform in the context of trying to establish a smart(er) city through a Living Labapproach.
Defining Smart Cities
Within this paragraph, we will briefly review the present literature on smart cities and on related, but differing concepts such as digital cities, intelligent cities or ubiquitous cities. All these concepts are often used to address the current desire to develop sustainable and participatory citizen communities that integrate the mutual shaping perspective between society and communication technologies [38] . However, despite the fact that these concepts are too often used interchangeably, there are some strong arguments to see them as clearly separate from each other.
The oldest of the city-concepts is the digital city. This term was originally used to refer to all sorts of digital initiatives undertaken by cities, especially digital representations of the city and connecting citizens by providing internet access. Some examples of these early digital city-initiatives could be found in Amsterdam (Digital City Amsterdam), Helsinki (Virtual Helsinki) or Kyoto (Digital City Kyoto), sometimes even including 3D-representations of physical locations of these cities, sometimes referred to as cyber cities [26] . Digital cities are sometimes characterized as information systems that collect the corresponding digital information from the actual physical cities and organize this in a public virtual space where citizens can consult this information but also interact with it, and with each other [40] . This last part of the definition, interaction with each other, is also referred to in other definitions of digital cities which stress the connectivity between the various stakeholders in a city context [16] , [43] . The network infrastructure and the platforms to disclose the vast amount of digital information are of central importance within this discourse, which leads us to the conclusion that this concept carries a quite heavy technology-deterministic connotation with it [41] . Digital cities are sometimes also referred to as wired cities or intelligent cities and can be considered as technologyburdened peers of smart cities, although in practice a lot of cities use the concept smart city to refer to their digital city-initiatives [49] .
Ubiquitous cities, sometimes referred to as U-cities, build further upon the idea of digital cities as this concept represents a convergent form between physical space in the city and online spaces, which is seen as a next generation form of urban space [31] . Some examples are again Helsinki (Helsinki's Virtual Village), Seoul (U-Seoul) and New York (Lower Manhattan project) [59] , [31] . U-cities are described as a future city model fostering urban innovations and including urban management, life quality improvement and new industrial development. Finding a match between the needs of the citizens of U-cities and the right ubiquitous services is put forward as a critical success factor, stressing the importance of the end-user [13] , [31] . However, in practice a lot of U-city projects focus only on certain groups of citizens (e.g. youngsters), a finding that weakens the user-centric nature of U-cities [13] .
The concept of smart cities can be viewed as a recognition of the growing importance of digital technologies for a competitive position and a sustainable future. Although the smart city-agenda, which grants ICTs with the task to achieve strategic urban development goals such as improving the life quality of its citizens and creating sustainable growth, has gained a lot of momentum in recent years through the programs of the EU or other organizations such as the Economic Co-operation and Development (OECD), the concept itself continues to be used in different ways and remains quite ambiguous [49] . An important differentiating element with the other city-concepts is the collaborative aspect between the various city stakeholders, including citizens. In smart cities these collaborative digital environments facilitate the development of innovative applications, starting from the human capital of the city, rather than believing that the digitalization in se can transform and improve cities. Six main areas can be identified in which these digital innovations should make a difference: smart living, smart governance, smart economy, smart environment, smart people and smart mobility [21] . An important aspect within these innovative applications of ICTs for these six dimensions is the collection of all sorts of data and information by sensors and sensor networks. Under the monicker open data, this information is made public and put to use in in smart city applications and technologies that visualize, transform and utilize this data on public and private screens through the web [48] .
Smart cities are built upon the involvement of all relevant stakeholders for an interactive, participatory and information based urban environment, whereas digital cities, wired cities or ubiquitous cities stress the presence of technological infrastructure needed to become a true smart city. In other words, a city needs to be digital, wired and intelligent in order to become smart, although being digital, wired and intelligent does not automatically imply that the city will become smart by itself.
This also links the smart city-concept with the Living Labs-concept and with the quadruple helix-model for innovation. Within the quadruple helix-models, a fourth helix is added to the traditional triple helix-model: besides industry, universities and public authorities, end-users are also deeply involved as important stakeholders in the innovation process [4] . Of the four identified quadruple helix innovation models, two are characterized as specific forms of Living Labs, whereas another form is seen as citizen-centered. Within EU programs such as i2010 and Europe 2020, the importance of smart cities is highlighted, and the Living Lab-approach is seen as best practice for attaining these objectives as it is able to structure user involvement by keeping the users continuously involved in making better products and services while their expectations are continuously monitored and reflected upon in a systematic process [49] . Consequently, co-creation between all stakeholders within a smart city-context requires user-driven and user-centric research approaches to replace the more technology-based initiatives, related to the digital city and U-city concepts.
Within this article, we will look deeper into ways to facilitate the involvement of citizens, one of the important stakeholders representing the human capital needed to create smart city innovations. Research is still needed into various aspects regarding this digital collaboration with citizens, such as how to facilitate this collaboration and how to optimize citizen participation, essential aspects to building a smart city. There is clearly a lack of empirical evidence in this research area. We will partly tackle this, focusing on the idea generation and idea selection phases of the innovation process, looking at citizen participation through crowdsourcing through an online city platform, a first step in establishing Ghent Living Lab, a city Living Lab in Ghent, Belgium. This is in line with the remark that smart cities require smart citizens to be truly inclusive, innovative and sustainable [49] , which again stresses the need for adequate methodologies to optimally involve and put to use the smartness of the citizens. In the next paragraph, we will first look into the shift in user involvement in innovation processes from top-down innovation processes to open innovation with customers and then further explore the concept of crowdsourcing.
User Involvement in Innovation Processes
Within this section we will first give an overview regarding the shift in view on innovation processes in general, from closed to open innovation, with specific attention for the role of users. We will discuss the crowdsourcing concept in the next paragraph as a means to structure this user involvement.
From Top-down Innovation Processes to Open Innovation with Customers
Traditional innovation processes start from the belief that an innovation is best developed using a top-down approach. This implies that innovations are being developed by the internal R&D department, designers and the marketing department. According to the supporters of this approach, the end-users have little or no knowledge about the technical possibilities nor about the market, making them obsolete in this process. Moreover, the creative mindset of end-users is considered too narrow and limited within the traditional view on innovation [35] , [55] . Customers and end-users are only subjected to market research methods and techniques in order to abstract apparent user needs for which an internal team of professionals creates solutions [22] . This approach gives an This paper is available online at www.jtaer.com DOI: 10.4067/S0718-18762012000300006 organization much more control on the intellectual property of the products and services, and the solutions fit better into the strategic plans of the organization [52] .
However, this classic approach has certain limitations. Some research suggested that the more innovations are being generated internally, the less successful they are [27] . These limitations lead to an increased attention, both academic as in practice, for sources of innovation outside of the company boundaries [12] . At first, this open innovation paradigm did not explicitly include end-users as possible sources of innovation. However, when looking at the works of especially von Hippel on the topic of Lead Users, dating back to the 70's, in the light of this open innovation framework, it did not take long to consider customers and end-users as actively participating stakeholders within the innovation process. This open innovation with customers-paradigm believes that end-users can make a relevant contribution to the development process and therefore involves them actively in the ideation, design and development of solutions to their own needs and problems [42] , [62] - [64] . By doing so, companies and organizations hope to develop innovative products and services which are better able to fulfill actual user needs and which stand closer to the market [15] . ICT applications have played an important role as enabler and driver for an easy end-user participation and co-creation. The internet has led to the development of so-called web 2.0-applications that for instance facilitate the collaboration between large groups of people [8] . Open source projects such as Linux and the Mozilla software have already proven that users are able to produce highly innovative products without the help of professional organizations [32] , [64] .
[34] distinguish three different approaches for involving customers in open innovation. The first approach is the classical lead-user method [62] . This method identifies persons with specific characteristics that can be useful during the NPD-process such as having a need that will be general in the market place in a few years, high use expertise, high product knowledge, dissatisfaction with the current offering or having innovated themselves [57] . These Lead Users will then work with the internal R&D department to develop an innovation. A second approach consists of the toolkits for user innovation [14] or internet toolkits [17] . These are online applications and toolkits such as SDK's (software development kits) which stimulate end-users to develop and create their own innovations. The third approach is the so-called idea-competitions [14] , [51] . An idea competition consists of an organization launching an online challenge that is broadcast to a wide group of people able to respond to this challenge with ideas or solutions. After the competition ends, the best ideas are selected and the ideators are often rewarded. A key concept within idea-competitions is crowdsourcing. This will be discussed in the next paragraph, as the empirical research within this article focuses on this last approach.
Crowdsourcing
One of the main theoretical frameworks for the concept of crowdsourcing is the work of James Surowiecki [60] and earlier studies by Francis Galton [19] . Surowiecki was amazed about the fact that a group of individuals was able to surpass trained problem solvers in finding solutions to problems of a sometimes very sophisticated nature. His research shows that a group, in the right circumstances, can be smarter than its smartest member. He called this phenomenon the wisdom of crowds. However, to be a smart crowd and to make the mechanism of the wisdom of crowds work, several conditions have to be fulfilled. Each individual must be able to formulate the answer to the question individually, without knowing the responses of the others, starting solely from the knowledge he or she has at that given time, a so-called state of decentralized information [60] . When interaction takes place, the individual answers will be biased by social processes. This lowers the global intelligence of the group [39] . In a world where everything and everyone is interconnected, it is not obvious to have this state of decentralized information. From this perspective, the internet and new ICT applications can be a threat to the wisdom of crowds. Furthermore, the group of problem solvers must be sufficiently diverse and there must be a clever mechanism to transform the individual ideas to a collective decision [60] . So, despite the frequent references to the wisdom of crowds in the literature on open innovation, this principle is not always applicable. On top of that, wisdom of crowds is only proven for objective, measurable information which allows calculating an average. This is not the case in the field of innovation and ideas.
Another concept in this context is Pierre Levy's collective intelligence [37] , [45] . Collective intelligence refers to the intelligent decisions which are made when individuals, contrary to the wisdom of crowds, actually do combine their knowledge. Through social interaction, individual knowledge is shared, corrected, opened, processed, enriched and evaluated. This leads to results which are better than the results of a single individual [46] . In the networked society in which we live today [11] , the concept of collective intelligence seems to be more applicable than the wisdom of crowds. The internet and web 2.0 applications allow us to collectively think in the global brain [24] . A beautiful illustration of this phenomenon is Wikipedia.
In the context of the open innovation-framework, these principles can be put into practice in order to give end-users or citizens, as external sources of innovation, a voice and an active role in the NPD-process. Open innovation with users or customers goes beyond the mere identification of the needs of the users, something which can be associated with classical market research. It also involves them in the development of the solutions to these needs. The combination of the open innovation-concept of outsourcing with the concept wisdom of crowds leads to the socalled process of crowdsourcing, a term first used by Jeff Howe [25] . His article The rise of crowdsourcing connects the wisdom of crowds from Surowiecki and the concept collective intelligence from Levy. Howe describes crowdsourcing as the phenomenon in which everyday people use their free time to help solving problems. The crowd is described as a big and unknown group of people. Using an online crowdsourcing platform, organizations are A concept showing some similarities with crowdsourcing is open source. Biggest differentiator is the absence of any commercial goal for open source and the collaborative aspect, which is absent in most crowdsourcing practices. According to [9] , most crowdsourcing initiatives solve problems and/or design products or services to the benefit of companies, this by means of non-experts and amateurs from the crowd, whereas open source relies on collections of experts that collaborate towards shared goals in an open manner. It can be argued that open source facilitates a crowdsourcing process in which users with certain expertise or degrees of Lead Userness are attracted to participate through the nature of the tasks to be performed.
Crowdsourcing covers a broad range of initiatives which makes it a difficult concept. [20] created a taxonomy of methods by analyzing several crowdsourcing initiatives. A first way of using crowdsourcing is what they call integrative sourcing without remuneration. This includes free user generated content (e.g. Youtube), wiki's, comments, tagging, etc. A second form of crowdsourcing is selective sourcing crowd without assessment. These are idea competitions in which the submitted ideas are not visible to the other participants. Often a prize is awarded to one or more winning ideas. Examples of this approach are Innocentive and the Belgian Brainspot. When the entries are visible to the other participants and these ideas can be discussed and voted on, [20] call this form of crowdsourcing selective sourcing with crowd assessment. The online platform Mijn digitaal idee voor Gent, the case studied in this research, belongs to this category. Websites like Threadless where the entries (designs, pictures,...) of the users are being sold on a central platform are called integrative sourcing with success-based remuneration. The so-called micro-tasks, finally, use integrative sourcing with fixed remuneration. This does not only outsource creative tasks to the crowd, but also very practical small tasks. It is a kind of freelancing at micro-level. The most cited example of a micro-task platform is Amazon's mechanical turk. Amazon's mechanical turk
The research in this article focuses on the idea generation as well as on the idea selection by the crowd. The latter form of crowdsourcing occurs less frequently than the former and can be a part of idea competitions. The most common form of an idea competition consists of a challenge which runs for a certain amount of time (usually around 4 to 26 weeks) in which participants can submit solutions or ideas. Idea competitions are mainly conducted online, which means that the effort of both the organizer and the participant is relatively low and that a lot of people, virtually from around the globe, have access to the initiative. The intellectual property of the submitted ideas and solutions usually becomes property of the organizing organization and is used for their own benefit. The entries are usually invisible to other participants. The evaluation and selection of the entries is mostly performed by an internal team of professionals, but this can also be done by the crowd itself, in most instances by voting. Often, one or more winning entries receive a financial reward or credits on the crowdsourcing platform. This competitive element intends to be a stimulus for the participants to try as hard as they can and to come up with an idea that is as unique as possible [14] , [25] , [34] . The other form of idea competitions is the already discussed selective sourcing with crowd assessment which lets the participants see all the other entries [20] . This allows the users to comment on these ideas, to interact with each other and to evaluate the ideas. This is impossible in a closed idea competition. Idea competitions usually generate a large amount of ideas. These ideas must be processed and evaluated. This is a very intensive and time consuming labor. Therefore it might be interesting to know the properties of a selection made by the crowd. A competitive model increases the incentive to submit an idea which is as innovative as possible, but it does not allow collaboration between the participants. This is good for the wisdom of crowds mechanism (decentralized knowledge), but does not allow collective intelligence [28] , [50] . Another challenge for crowdsourcing projects is to keep the motivation of the participants high enough. Some challenges require a considerable amount of time and effort from the participants [1] . In highly competitive market situations it is often difficult to combine a closed company culture with an open innovation strategy. In order to release a challenge, a company must also release a certain amount of internal information if they wish to generate useful entries. When an organization chooses to work with an open feedback system, it needs to release even more information and the submitted ideas become freely available to the competition that way.
One of the reasons why crowdsourcing is a popular innovation method is its ability to bypass the weaknesses of internal innovation methods. Internal teams of professionals have a certain thinking pattern which makes it hard to create disruptive innovations. They are part of a certain structure which determines the way they think. On top of that they do not need to prove themselves that much because there is no, or little, competition involved. This makes it much harder for them to think outside the box [8] , [27] . knowledge about the production processes and technical possibilities, but it has to be organized in a clever way. Users also tend to think within a familiar framework of things they know. Therefore, it is absolutely necessary to think carefully on the methods and incentives that will be used.
[8] argues that 3 things should be taken into consideration when decisions are made by the crowd. Firstly, the composition of the crowdsourced jury must be as diverse as possible. The more diverse the jury is, both in terms of expertise and in socio-economical terms, the better the result will be. The number of judges also needs to be large enough. As the law of Linus from the open source movement says "with enough eyeballs the bugs are shallow" [53] . Secondly, there must be a clever mechanism which allows an additive aggregation of the different opinions. Finally, a system of self-organization is desirable. To illustrate this, Bonabeau refers to Wikipedia and the way it organizes itself through a combination of control, addition, evaluation and approval. The way this mechanism is designed is crucial for the failure or success of the project. There is only little comparative empirical research that examines the differences between crowdsourced tasks and tasks performed by professionals, but the few results do indicate that crowdsourcing might have certain advantages [7] , [52] for example, examined if there is a difference between ideas which are generated by users (using an idea competition) and ideas from an internal brainstorm by the R&D department. The ideas of both groups were evaluated by the head of the R&D department and the CEO of the company. Their results show that the ideas of the professionals are less innovative and have less benefit for the end-user, but their ideas are more feasible. This is probably because professionals have a better knowledge about the existing production processes. Besides these three quality dimensions, an overall quality index was calculated. The ideas of the users scored significantly higher on this matter. Other comparative research by [30] compared the performance of students to the performance of professionals in generating ideas for new mobile services. This research showed that students seem to generate ideas which are more creative than professionals. [30] argue that this is due to the fact that professionals think too much about the technical possibilities. Finally, [47] showed that ideas generated by the crowd can also be more commercially successful compared to ideas generated internally. Summarizing, crowdsourced ideas seem to be more innovative [30] , [52] offer more benefit for the users [52] and are even able to generate a bigger profit [47] . Within our case study, presented in the next chapters, we will assess these preliminary findings in the context of a (smart) city initiative where the crowd consists of the citizens of the particular city. The approach, a first step towards establishing a city Living Lab, takes into account idea generation through crowdsourcing, but also focuses on the stage after the idea generation through selective crowdsourcing. The further stages of the innovation process are not dealt with within this article.
Methodology
Within the previous chapters, it became apparent that the involvement of citizens into innovation processes through and with regards to ICTs is a key aspect in cities becoming smart(er). This should facilitate sustainable city development though innovation with Living Labs as a structuring concept. Theory and some empirical evidence in the domain of user involvement in innovation processes showed the potential of crowdsourcing for early stages in the innovation process. In order to further aid to the development of systemic processes for generating and utilizing citizen input for smart city innovation, we conducted an empirical case study analysis looking at the generation and selection of ideas generated during a crowdsourcing project Mijn digitaal idee voor Gent (translates as my digital idea for Ghent). This project, as a first step in the smart city-strategy which aims at establishing a city Living Lab (Ghent Living Lab), asked citizens of Ghent how ICT could improve their everyday life in the city. This project meets some essential criteria for this research to provide some valuable results. Firstly, the company or organization should have the need to innovate. Being a city in a rapidly changing environment, both at a technical, economic and social level, the city of Ghent definitely has this need. This is also the reason why Ghent is establishing its own Living Lab in order to become a true smart city. Secondly, it needed to be a project which used crowdsourcing as a method to gather input from the users. This was the case for ideation as well as selection of the ideas. Furthermore, it was necessary that the organization leading this project was willing to share the results and to give an insight in the selection processes. Also, the crowd needed to have the opportunity to vote on the submitted ideas, but the idea selection by internal professionals should happen independently of this user evaluation. Finally, it was necessary that the organization was large enough so it would be able and willing to make an independent evaluation of the ideas from both selections by internal experts who were not involved in the idea selection before.
The EU-funded SMARTiP-project (cf. the acknowledgement-section) used crowdsourcing as a method to actively involve the citizens in the city policy and to gather ideas on how digital innovation could improve the city. This effort was seen as a first step to engage citizens in the process of establishing a city Living Lab as it allowed them to spontaneously suggest ideas and solutions for city innovation. This made it possible to identify the key issues as felt by the citizens and to discover the level of enthusiasm and engagement of citizens towards online involvement in city innovation in an exploratory manner, allowing to learn lessons in order to pave the way for a more systematic approach in the future. The online interaction platform that was used for this project is called UserVoice (UserVoice.com). On this platform participants can easily submit ideas and are also able to comment on the ideas of the others. Both the ideas and the comments can be rated using a voting system. Each IP address is allowed to vote Lieven De Marez, Peter Mechant The project was launched on the first of April, 2011. It was announced in the weekly press conference of the City of Ghent and an e-mail was sent to all students of Ghent University. The project did not get much press coverage, but was picked up by various social networking sites (Facebook, Twitter and LinkedIn) and it was posted on several blogs. About 5.500 people visited the website and 1.410 people registered themselves (which was necessary to be able to vote, post comments and submit ideas). The incentive to submit ideas was an iPad2, which was awarded to a random participant. It is important to note that the winner of this prize was chosen completely at random and this choice was not determined by the number of votes that an idea had gotten. Because the entries were visible to the other participants, and they could interact with each other on the platform, this project is based on collective intelligence as it was defined by [37] . Participation was based on self-selection. As mentioned above, the traditional media gave the project little coverage, but the URL was distributed through social media and blogs. Therefore it can be expected that the participants' profiles were not completely random, something which is nearly impossible in crowdsourcing and idea competitions. The project generated a total of 128 ideas which will be discussed more in detail in the results-section.
The professionals -These 128 ideas were evaluated by representatives of the various stakeholders through an evaluation form. This was done using a COCD box. This method requires the evaluators to evaluate the feasibility and originality of the ideas. Based on this evaluation, the ideas are given the label NOW (a feasible, but not very original idea), HOW (the idea is not feasible at this time, but is very original) and WOW (a very original and feasible idea). The evaluators did this analysis independently of the voting by the crowd on the UserVoice platform. Based on this COCD-analysis, they selected 30 ideas to proceed to the next stages in the innovation development process.
The crowd -Because the selection by the professionals was made regardless of the evaluation by the crowd, this project is a perfect case-study for this research. For the sake of this study, a second selection was performed, based on the votes of the users on the UserVoice platform.
A first analysis of the submitted ideas learned that several ideas were very similar. To allow a good analysis, the identical ideas were merged and the votes for these ideas were added. This process reduced the number of ideas from 128 to 97 unique ideas. To create the selection of 30 ideas by the crowd, there had to be chosen on which variable this would be based. The UserVoice platform offers data on both the total number of votes that an idea received, the number of unique people that voted on the idea and the average amount of votes given by each person who voted on this idea. This study chose to create the user selection based on the total amount of votes on an idea. In total, more than 4.000 votes were cast. Using these data, a user selection of 30 ideas was created. Both the expert and the crowd selections were generated completely independent of each other. Of the 97 original ideas, only 12 ideas occurred in both selections, which means that the majority of both selections differs from each other.
To find out whether, and on what dimensions, the selection by the crowd is different from the selection by professionals, each idea was evaluated on three scales by four experts. These seven point scales measured the extent to which an idea was perceived as innovative, as having a benefit for the users and as feasible within a city context. These three quality dimensions are chosen based on previous research [52] , [2] , [18] , [44] . The dimension innovation was interpreted as the degree to which the idea is new in comparison with other existing products or services in a city context. Benefit to the users was defined as the extent to which this idea meets the needs or concerns of visitors and inhabitants of the city of Ghent and offer a certain added value for them. Regarding the feasibility, the experts were explicitly asked to consider technical aspects, legal issues, policy and economic aspects of the idea. These three quality dimensions were measured on a seven point rating scale where 1 stood for not new / no benefit / not feasible and 7 stood for very innovative / a lot of benefit / very easy to implement. The experts also had the opportunity to mark an idea worthless for the city council. If this box was checked, the above three variables could be left blank for that idea.
The expert evaluation was performed by four experts on digital urban development within the city council: the coordinator and expert of the cell e-Strategy, the head of the strategy and coordination department, the head of innovation at the department of economy and innovation and a business analyst at Digipolis, the ICT company of the City of Ghent. These people are considered to be experts in the sector, to be well aware of digital urban innovations and to have a good knowledge about the technical possibilities. Therefore they should be able to make a proper assessment of the quality dimensions described above. To evaluate the ideas as objectively as possible, the ideas of both selections were mixed randomly and their origin was made unknown. To make sure every expert had the same definition of the quality dimensions, they received a detailed description of these concepts. This is essential for a good, generalizable evaluation [23] . To make the comparison a little easier, the ideas were grouped thematically if possible. At the end of the evaluation, the experts also got the opportunity to add general observations or remarks, which provided some qualitative data.
However, these quality dimensions are not objectively measurable parameters. This endangers the reliability and generalizability of the evaluation. To determine the extent to which the experts agreed on their evaluation, Krippendorff's alpha was used. This is a rigorous reliability index which measures the agreement between two or more evaluators when a series of parameters is assessed on a certain scale. higher this index will be and the higher the chance will be that the same results will be obtained by other experts [23] , [29] , [52] . To calculate this reliability index, a freely available macro for SPSS was used. The Krippendorff's alpha values for the dimensions innovativeness, benefit for the user and feasibility are respectively .025, .215 and .245. These values are rather low, which can be explained by the different background of the experts. The experts each have their own area of expertise (communications, policy, ICT and innovation) which might have affected the results on all three quality dimensions. Other explanations might be that the ideas were thematically very diverse and that it is not easy to estimate to what extent a new product or new service offers added value for the users or citizens [3] , [30] . The reliability values show that the agreement on the feasibility of an idea (KAPLHA = .245) and on the benefit for the users (KAPLHA = .215) is much higher than the agreement on the innovativeness of an idea (KALPHA = .025). To be able to analyze the results, the average of the four expert evaluations on each dimension was calculated for each idea.
A first way to examine the differences between the two selections is to compare the average scores for each dimension for both selections. This is done using a t-test. An important condition to be able to use a t-test is that every group needs to be distributed normally. This was tested using a Kolmogorov-Smirnov test. If the data is not distributed normally, a Mann-Whitney test must be used to test this hypothesis. The null hypothesis for this analysis is that there is no difference between the average scores of both selections, for none of the three quality dimensions. Another way to investigate the possible differences between the selection of the crowd and the selection by users is to compare the very best ideas. To examine this, a dummy variable was created for each dimension. This variable was given a value of 1 if the idea scored higher than 4 and 0 if the idea scored 4 or less. This is in analogy to the research of [52] . In a similar way, a fourth variable was calculated which was given a value of 1 if all three dimensions scored higher than 4. Finally, this study examines whether one selection contains more ideas which are marked useless for the city council.
The main research questions that are to be tackled are:
• What kind of ideas did the idea generation phase of this project deliver? How were they valued by both the user and expert groups?
• What are the results of the crowdsourced selection of a short list out of the long list of generated ideas? How does this selection compare to the short list generated by experts?
• In what stage does crowdsourcing have the biggest potential? What are the lessons leant in the context of a Living Lab-approach towards smart city-innovation?
Results
The idea generation-stage through the online platform yielded 128 crowdsourced ideas which could be reduced to 97 unique ideas. These can be divided into the following pre-defined general categories: e-government, housing, mobility, security, sport & recreation and other. Three categories received more than 20 idea submissions and thus appeared to be the most top of mind with the participating citizens: e-government, mobility and the other-category. The other three categories yielded far less ideas.
In terms of votes, five ideas scored more than 200 votes out of just over 4.000 votes that were cast in total. The first idea a multifunctional city application or website gained 812 votes and 54 comments. Digital information kiosks placed in the city came in second with 662 votes, but yielded the most comments (91). An automatic system for unified mobility received 397 votes (only 1 comment), a digital opinion and feedback platform for urban projects 224 votes (3 comments) and a mobile app for the Ghent street festival 222 (15 comments).
At first sight, these top ideas do not seem that extremely innovative and remain quite vague. This finding also holds true for the total sample of ideas as globally, an average of 3.37 on a seven point scale for innovativeness was attained. This is also reflected by the comments of the experts. One stated: "I did not have a WOW-feeling when I reflected on the innovativeness of the ideas". Another commented "A lot of the ideas have to do with my daily job activities and therefore do not seem that innovative to me". So in this respect, the crowdsourcing project seems to have failed to generate truly ground-breaking ideas. The global average scores of benefit for the users (mean = 5.52) and feasibility (mean = 4.71), on the other hand, are rather high. Furthermore, there is a negative correlation between the innovativeness of an idea and its feasibility (r = -.66; p = .00 < .01). This was expected and is related to the trade-off between smaller, quicker, easier and often cheaper implementable incremental innovations on the one hand, and bigger, harder and often more expensive disruptive innovations on the other hand [52] . Besides this, there is a positive correlation between the amount of votes on an idea on the UserVoice platform and the extent to which the idea offers benefit to the users (r = .34; p = .01 < .05). Presumably the citizens evaluated the ideas mostly on their perceived benefit and less on the innovativeness (r = -.06; p = .65 > .05) or feasibility (r = -.19; p = .16 > .05) of the idea. A last correlation worth mentioning is the strong correlation between the amount of votes on an idea and the amount of comments on this idea (r = .97; p = .00 < .01). Popular ideas clearly seem to be discussed the most, as already became apparent when looking at the top 5 ideas. The comparison of the average scores on innovativeness of both selections using a t-test shows there is no significant difference between the average innovativeness of both selections (t = .96; p = .34 > .05). The average feasibility of the ideas does not seem to differ significantly between the two selections either (t = -.55; p = .58 > .05). The one that does differ significantly, however, is the average benefit for the users (t = 2.28; p = .03 < .05). The ideas selected by the crowd offer significantly more user benefit compared to the ideas selected by the professionals. This confirms the hypothesis that users primarily choose ideas based on their perceived benefit. The crowd and the professionals both selected 30 ideas out of the generated 97 unique ideas. Only 12 of these 97 ideas were chosen by both groups. Despite this small overlap, the innovativeness and the feasibility of both selections do not seem to be very different. Only the user benefit differed significantly. When both selections are compared in terms of the average amount of votes on the ideas on the UserVoice platform, the selection by the crowd obviously scores higher since this selection was based on this amount of votes. The average amount of votes on the ideas in the professional selection is 88.60 while the average of the user selection is 132.73. Surprisingly, this difference does not seem to be significant (t = .61; p = .55 > .05). So, despite the fact that only 12 ideas appeared in both selections, the professionals did not select ideas which got significantly less user votes on the UserVoice platform.
Examining the averages of both groups is one way of analyzing the data. An important limitation to this technique is that it reduces all data to a central value, which has as a consequence that very good ideas are compensated by very bad ideas. In order to analyze whether one of the two long lists of ideas contained more very good ideas, another approach was taken. An idea was marked as a top idea if it scored higher than 4 on the seven point scale. This was done for each dimension. On top of that, an idea was marked as an overall top idea if it scored higher than 4 on all three dimensions. To compare both groups, a chi-square test was used.
For the quality dimension innovativeness this analysis resulted in 9 top ideas in the user selection and 6 top ideas in the professional selection. This difference is not significant (χ2 = .80; p = .37 > .05). On the quality dimension user benefit, the user selection contained only top ideas (30) . The selection by the professionals contained 28 top ideas. This difference cannot be tested using Chi2 since 2 of the 4 cells (50%) has an fe < 5. On the quality dimension feasibility, the user selection contained 18 top ideas and the professional selection contained 22 top ideas. This difference is not significant as well (χ2 = 1.20; p = .27 > .05). Finally, the user selection contained 6 overall top ideas while the professional selection contained 4 overall top ideas. The Chi2 test shows, however, that this difference is not significant as well (χ2 = 0.48; p = .49 > .05). Despite the fact that none of the above differences is significant, the results suggest that a selection by users is slightly more innovative, offers more user benefit and contains more overall top ideas. The professionals, on the other hand, tend to select ideas which are more feasible. This is also noted in one of the remarks of the experts: A typical aspect of crowdsourcing is that they do not feel inhibited by further development, nor budget.
On the amount of worthless ideas in each selection, the hypothesis would be that there will be no worthless ideas in the professional selection since this selection is based on an evaluation by people of the city council and relevant stakeholders. Despite this, both selections contained exactly 3 ideas which were marked as useless for the city council by at least one of the experts, so there is no significant difference between the amount of worthless ideas in both selections. .488 * An idea was labelled as a top idea when it had a score higher than 4, measured on a seven point scale. ** fo for all cells ≥ 1
Discussion and Conclusion
Within the philosophy of a true smart city, the so-called smart citizen is seen as an important stakeholder and contributor. However, what are the limits of the smartness of these citizens? How bottom-up can innovation be in the context of smart cities? What roles can the citizen as a stakeholder play within the smart city ecosystem?
Previous research has already demonstrated that specific citizens can be involved successfully within innovation processes: citizens with Lead User-characteristics [62] , [36] , [6] . However, it was also argued that involving Lead Users is not always a very easy and straight-forward process [56] - [58] , and that for example self-assessment is not the optimal method for Lead User-identification [5] . Other research suggested crowdsourcing as a solution [52] . By broadcasting the idea to a larger group of people (the crowd), a process of self-selection is triggered. This method of user involvement can also be seen as more user driven than Lead User-methods, which remain quite company-, organization-or government-driven, dependent on the initiator of the process. Previous research already suggested that in some instances crowdsourcing within the ideation stages generates ideas that are more novel and with a higher user benefit than expert ideas, although the ideas from the experts score higher in terms of feasibility [52] , but this kind of crowdsourcing initiative has not been researched in the context of smart city innovation. Another aspect has also received not much attention in terms of empirical research. As crowdsourcing initiatives such as idea contests sometimes generate a whole bunch of ideas and suggestions, the selection and evaluation of these results from the crowdsourcing process remains a time-consuming task. Therefore, a crowdsourcing approach towards idea selection, briefly selective sourcing, also seems a valid and promising approach for smart city innovation.
To start tackling these issues, a case study analysis was carried out based on a research project set-up within the city of Ghent, Flanders (the Northern part of Belgium). Through various city channels, citizens were asked to submit their ideas with regards to ICTs and how they could benefit the quality of life of the citizens of Ghent through an online platform. This initiative was undertaken as a first step towards establishing a city Living Lab (Ghent Living Lab). The role of the citizens was multifold, as besides submitting ideas, as every citizen could also cast three votes on the preferred ideas and discuss each idea. This way, out of all submitted ideas (128) 30 top ideas could be distinguished. In the meantime, independently of the crowdsourcing exercise, a panel of independent experts also chose their top 30 ideas out of all the generated ideas. A panel of experts from the city of Ghent itself, initiator of the crowdsourcing exercise, rated both the citizen and the expert selection of ideas on three quality dimensions: innovativeness, user benefit and feasibility. Both the average scores on all dimensions and the amount of top ideas were compared for each selection.
In general, all selected ideas scored relatively low on innovativeness, which indicates that ideation through crowdsourcing did not yield radical, breakthrough ideas for ICT innovation in a city context. This is in line with previous research results where crowdsourcing also led to mainly incremental ideas [56] , [52] . When comparing the selected ideas from the users with those from the external experts, more than half of the selection was different, indicating that users and experts have in the majority of instances different opinions whether an idea is considered top or not. The results further show that the ideas from a crowdsourced selection offer significantly more user benefit than the ideas of a selection by professionals. Users seem better able to select ideas on their perceived ability to provide solutions to their problems and needs than experts. This also confirms the research comparing idea generation by users with experts where user ideas scored higher in terms of user benefit than expert ideas, whereas expert ideas scored higher in terms of feasibility [30] , [52] . This suggests that the dominant dimensions for users and experts are the same when generating ideas as well as when selecting ideas. The differences in terms of feasibility in our research were not significant, but nevertheless hint in the same direction.
One of the weak spots in evaluating ideas is the objectivity and therefore the generalizability, since there is no objectively measurable truth concerning the innovativeness, the user benefit or the feasibility of an idea. The dimensions itself are abstracted from previous research, but can be disputed. For example the estimated user adoption or other measures of success could also be included in future studies, although it is doubtful whether users Another remark can be made regarding the openness of the crowdsourcing process and the overlap between ideation crowdsourcing and selective crowdsourcing. Especially if the number of votes has a relation with the chance to get an incentive, this stimulates idea submitters to mobilize friends, fools and family to support their idea. This would mean that not the best ideator, but the best mobilizer receives the most votes. This reasoning pleads for a system of closed crowdsourcing, which seems the most pure way to apply Surowiecki's wisdom of crowds-principle [60] , since only hiding the submitted ideas to the others does create a situation of decentralized knowledge. A closed system is the only system which allows rewarding the best ideas, which is probably the best way to generate truly innovative ideas. On the other hand, an open crowdsourcing approach allows for Levy's process of collective intelligence to take place [37] . One of the interesting things of an open crowdsourcing approach, which is not taken into account in much detail within this study, is the role of the comments on the user platform. When a decision needs to be made by the crowd, it is essential to have a clever system of additive aggregation of the opinions and ideas [8] . Despite the assumption that the conclusion of the comments is probably reflected in the amount of votes on an idea, it is nevertheless interesting to analyze the role, content and benefit of these comments.
These findings have several implications for citizen involvement in the context of smart cities and in the context of city Living Labs. It appears that citizens are quite capable of selecting ideas that score high in terms of user benefit and that they are willing to engage in this process without a large incentive, as could be deducted from the fact that more than 1.000 citizens made the effort of registering on the platform. However, in terms of idea generating itself, a general crowdsourcing approach does not seem to be the way to identify breakthrough or radical ideas. For this purpose, Lead User-methods, compared with brainstorming techniques, seem to be more appropriate, or for example a more selective form of idea generation through crowdsourcing, where citizens with certain characteristics [57] are selected and invited to submit their ideas for specific topics related to their characteristics and interests. In the case of Ghent Living Lab, this will be possible in the future as a profiled panel of citizens is being recruited, starting from the user base that participated in the crowdsourcing project. The ideas generated by selected members from this citizen panel can in a next stage be selected by means of an open call for selective crowdsourcing.
One important element however still needs to be researched more in depth: user motivation. In the present study, citizens were motivated by a randomized incentive which did not motivate users to try and submit the best idea or the most ideas. It did however trigger users to vote, as in comparison with the submitted ideas (120), far more votes were cast (4.000). It remains an interesting research topic for future studies to investigate the optimal motivation for citizens in order to get them to submit their best ideas, which also implies the right citizens, i.e. those with the best ideas, are triggered by the crowdsourcing process to participate. Previous research suggested that intrinsic motivation, or more personal, creative motivations, are more associated to open source-like projects, whereas extrinsic motivations, or external, rewarding motivations like prizes or career opportunities, are more dominant for crowdsourcing-like assignments [33] , [58] .
Perhaps the idea generation in itself should be conceptualized more as a collaborative project where the participants are rewarded with the possibility of actually taking part in the realization of the idea into a concrete innovation. The selective crowdsourcing process, incentivized with random prizes or rewards, acts as a gatekeeper and selector of the ideas that effectively pass to the stage of development. Ideally, this development process takes place through a Living Lab-approach, involving the crowdsourced ideators, together with other stakeholders, in order to iteratively cocreate an innovation and test it amongst citizens, where the gatekeeping crowdsourcers are first in line to try out and provide feedback on the first prototypes of the innovation in development. This is certainly something which should be investigated in future studies and which will be possible within the Ghent Living Lab initiative. Further research should also assess the concrete implementation stages of the generated and selected ideas, something which is left untouched within this paper.
Finally, one of the downsides to handing this selection/gatekeeping process over to the crowd is that this might result in choices conflicting with the goals and policies of the organization itself. However, in the context of cities and city governments, this seems to provide an opportunity rather than being a problem. When the results of the selective crowdsourcing differ fundamentally from the city goals and policies, this indicates a gap between the city and its citizens. By adopting more user-centric approaches for city innovation, this will help city governments and policy makers to stay in touch with the citizens, one of the fundamental aspects in the process of cities becoming true smart cities.
